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Toy building block 



The present invention relates to a toy building block 
according to the preamble of claim 1. it also relates to a 
screw suited to be used in the toy building block according 
to the preamble of claim 11 and a screwdriver tool according 
to claim 14 . 



Toy building blocks for stacking one on top of the other ar 
generally provided with studs on their top surface and with 
corresponding recesses on their bottom surfaces. The studs 
can be pushed into the recesses with more or less force, 
whereby the engaged force is related to the strength of the 
thereby established interconnection of two building blocks. 
After some cycles of attaching and separating, the force 
generally fades, and the connection strength diminishes in 
parallel with an increase of rotational play. Particularly, 
the significant forces for assembling new building blocks 
render them less suited for smaller children. 



Another criterion is the capability and ease of 
3-dimensional construction in connection with only a few 
types of building blocks. Most of the known building block 
5 systems provide a quite significant number of specially 
shaped building blocks in order to deal with different 
situations . 



Hence, it is one object of the present invention to propose 
0 a toy building block, which may be attached to another block 
with only reduced force, yet provides good interconnection 
strength, particularly in view of rotational play. 
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It is a further object to provide means for fastening these 
building blocks to another. 

The first mentioned object is attained by the toy building 
5 block defined in claim 1. The further claims define 
preferred embodiments thereof, fastening means, which 
resolve the 2nd object, and a tool for operating the 
fastening means. 
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Accordingly, the building block according to the invention 
is provided on its surface with at least one stud. The stud 
of generally cylindrical shape has a cross-section which 
resembles a tooth wheel, with the teeth and grooves between 
the teeth being rounded. Preferably, the cross-section 
consists of a sequence of circle sections, or more generally 
curved sections, consecutively arranged with alternating 
convex-concave characteristics. Preferably, the grooves are 
made of arcs of larger diameter, i.e. smaller curvature than 
the teeth. 

Complementary to the studs, in the bottom surface of the toy 
building blocks, recesses are provided with at least one 
vertically extending land. If a stud is inserted in a 
recess, the lands slide in the grooves of the studs. This 
movement requires a relatively small force. In contrast, due 
to the peculiar cross-section, there is about no sensible 
Play with respect to rotation, even after a number of 
assembly / disassembly cycles. 

The invention will be explained in detail by means of a 
preferred embodiment with reference to the figure: 

Fig. 1 Front view of an arrangement made of the toy 

building blocks according to the invention with an 
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integrated panel, with partial sectional view; 





Fig. 


2 


Top view on the arrangement of Fig. l; 
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Fig . 


3 


&xae view of a 3-stud building block, with partial 
cut ; 




Fig. 


4 


Top view on a 2-stud building block; 


10 


Fig. 


5 


Top view of a 2 x 2-stud building block; 




Fig. 


6a 


Elevational view with partial section of a screw; 
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Fig. 


6b 


Top view of the screw of Fig. 6a; 




Fig. 


7a 


Elevational view of a screwdriver; 




Fig. 


7b 


Top view of the screwdriver of Fig. 7a; 
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Fig. 


8 


Longitudinal section of a bivalent building block; 




Fig. 


9 


Top view of the building block of Fig. 8; 
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Fig. 


10 


Section (a) and top (b) view of removable post; 
Section according to X - X in Fig. 10b; 




Fig. 


11 


Longitudinal section of a short nut; 


30 


Fig. 


12 


Longitudinal section of a long nut; 




Fig. 


13 


Side view of 2nd type of a bolt; 




Fig. 


14 


Longitudinal section of a mounting 



arrangement with a bivalent building block 
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according to XIV - XIV in Fig. 15; 

Fig. 15 Top view on the arrangement of Fig. 14; 

5 Fig. 16 Side view on stack of construction blocks having 
horizontal semi-grooves; 

Fig. 17 Top view on a construction block of Fig. 16; and 

10 Fig. 18 Top view on an angled arrangement of 
construction blocks. 

The toy building block 1 is provided with studs 3 on its 
upper surface 4 and one or more recesses 6 in its lower 

15 surface 7 (Fig. 3) . The studs 3 are of a toothwheel-like 
cross-section, with the teeth 9 and the interstices or 
grooves 10 inbetween showing a rounded shape. Particularly, 
they constitute a circular arrangement essentially of circle 
sections , with alternating curvature direction. In the 

20 example, the absolute value of the curvature of the tooth 
crests 12 is significantly higher than the curvature of the 
grooves 10. The cross-section of the studs is of 8-fold 
symmetry, i.e. the teeth are arranged according to a regular 
octagone . 

25 

Due to this rotational symmetry, the studs 3 and 
. consequently the building blocks 1 can be attached to 

another block 1 in fixed rotational orientation in steps of 
45°, namely linearly, transversely (90°) and by angles of 
30 45°. Thereby, a manifold of three-dimensional arrangements 
can be created. 

Complementarily, the recesses 6 in the bottom of the 
building blocks 1 are provided with vertically extending 
35 lands 14. The cross-section of the lands 14 is chosen the 
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way that they easily slide in the grooves 10 of a stud 3 
inserted in the recess, yet provides a snug rotational 
fixation. 

5 In the example, there is one recess provided per stud and 
each recess is provided with four lands 14. 

For a safe interconnection, a variant of the building block 
(cf. Figs. 1, 3) is provided with a hole 17 provided with a 

10 first thread 19 in each stud 3. In the hole 17, a screw 21 
can be inserted. The screw 21 has a second thread 23 in its 
thicker middle part, a third thread 25 at its end and a 
fourth thread 27 inwardly in its head 29. The third thread 
25 is matched with the fourth thread 27 so that a screw 31 

15 in an upper building block 33 can be screwed into the head 
29 of the screw 35 in the building block 37 beneath 
(Fig. 1) . 



20 



With the screws removed, the building blocks prepared for 
screws can be used together with the first type of building 
blocks not provided with holes 17. As well, building blocks 
of the first type may be stacked on building blocks of the 
2nd type, regardless whether screws are present or not. For 
a transition from a 1st building block to a 2nd type 
25 building block, the latter may e.g. be provided with screws 
where the end bearing the 3rd thread is omitted. 

The head 29 of the screw 21 is of cylindrical shape and 
provided with a central circular recess 39. The side wall of 

30 the recess 39 is again shaped toothwheel-like, yet this 

time, the teeth 4 0 inwardly directed are not rounded, though 
the grooves 41 outwardly directed are (Fig. 6b) . Hence, a 
complementary shaped screwdriver tool 43 can be used to 
operate the screws 21 by inserting it in the head recess 39. 

35 The screwdriver 43 is simply a bar provided with the 
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cross-section showing the required, complementary shape 44. 
On one hand, this tool is simple in use, hence suited to 
children of low age, and the uneven surface guarantees a 
good grip. Furthermore, the screwdriver will not roll away 
5 due to its uneven surface, and when inserted in a screw 
head, it stands in the head by itself. 

Reverting to the building blocks 1, the lateral outer faces 
are provided with slots 4 6, in which panels 47 can be 
10 inserted (cf. Fig. 1). Thereby, arrangements with the 
building blocks can be combined with panels showing 
ornaments 48, colours, representations of cartoon figures, 
additional functional elements (wheels, instruments for 
generating sounds or tones) and the like. 

15 

The slots 4 6 are arranged in parallel to the central axis of 
the studs 3 so that the panels 47 constitute a regular 
extension of the building blocks 1. in the example, the 
slots 46 are arranged in 90° position, yet additional slots 
20 may be provided, e.g. in 45° position. 

Generally, the building blocks 1 may provide one 
(Fig. 1; 49) or more studs 3, equivalent to constructional 
units. E.g. Fig. 4 shows a building block 50 with 
2 studs or 2 constructional units, Figs. 1, 2 and 3 one 51 
with 3 construction units in linear arrangement, and Fig. 5 
one 52 with 4 construction units in a quadratic arrangement. 
As it is shown as well, the corners of the building blocks 
may be edged, however slightly rounded for safety reasons 
(cf. Fig. 5, edges 54), or the ends of the building block 
may be shaped like a cylinder (cf . Fig. 1, shape of single- 
stud block 49, and Figs. 2 and 3, end sections of 2-stud and 
3-stud blocks 50 and 51) . 
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Figs. 8 and 9 show a bivalent construction block 67: This 
block is provided on the upper and lower side with recesses 
6, in this case five each time. Impair numbers are preferred 
because of a recess (or a stud) located in the middle of the 
block. In the recesses of the bivalent construction block 
67, studs 3 of other construction blocks may be inserted. 
Thereby, it is possible to build stacks of construction 
blocks of opposite orientation. 

It is also possible to provide the recesses 6 of the 
bivalent construction block 67 with studs. Fig. 10 shows a 
stud insert 70. Internally, a base 72 is provided with an 
enlargement 73 on one end corresponding to the screw 21 (or 
the 2nd screw 74, see below) . 

The insert 7 0 can be a mounted and fixed in a recess 6 by 
means of a screw 21, 74 and a short nut 76 or a long nut 78. 
The difference is illustrated in Fig. 14: The short nut 76 
fits in a recess 6 so that it does not protrude. In 
contrast, a long nut 78 protrudes from the recess 6 and, so, 
constitutes another stud 6 extending in the opposite 
direction. 

Of course, both types of nuts show essentially the same 
25 outer shape as the insert 70, i.e. that of a stud as shown 
in Fig. 10 b. Though the insert 70 and the long nut 78 may 
not be provided with this shape on one end, and it is not 
essential for the short nut 76, thereby, the nuts 76, 78 and 
the insert 70 are held in the recesses and secured against 
30 rotation, hence fastening the screws 21, 74 is facilitated. 

The internal thread 80 of the nuts 76, 78 matches with the 
3rd thread 25 of the screws 21, 74. The insert 70, on the 
other hand, is not provided with a thread, so that a screw 
35 21, 74 may push through without screwing. 
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Regarding the screw 74, in contrast to screw 21, it is 
provided with a significantly shortened 2nd thread 82. This 
is to be seen in combination with the 1st thread 19 internal 
5 of the studs 3 being shortened. 

Basically, the thread 19 is to be provided at a small 
distance from the lower end of hole 17 so that a screw 74 
may be screwed through the shortened thread 19, until the 
thread 82 is below thread 19, hence the screw being freely 
rotatable (captive screw) . 
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As it is shown in Fig. 14, the hole 17 may be provided with 
a 1st thread 84 shortened to about one turn, yet at a 
location of at least about the height of thread 82 upwards 
of the lower end of hole 17. Thereby, below the thread 84, a 
space 8 6 is created where the thread 82 can freely move. 

Figs. 14 and 15 show a 3-stud block 51 mounted on the upper 
side of a bivalent block 67. A detachable stud insert 70 is 
fixed in a recess 6 using a screw 88 and a short nut 76. On 
the insert 70, the 3-stud block 51 is placed orthogonally to 
the bivalent block 67 and fixed by another screw 89. 

25 On the bottom face of the bivalent block 67, a 2-stud block 
50 is mounted in the opposite orientation of 3-stud block 
51, i.e. upside down. For this purpose, a long nut 76 is 
fixed in a recess 6 of the 2-stud block 51. by means of a 
screw 90. This arrangement may be further fixed by inserting 

30 another stud insert 70 in the recess 81, driving a screw 21, 
74 through it, and screwing it in the thread 80 of the long 
nut 76. Of course, a shortened version of the screws 21, 74 
may serve the purpose without an insert 70. However, by 
introducing screws of a second length, the building system 

35 get more complicated. 
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Figs. 16 - 18 show that the building blocks 93 - 97 are 
provided with additional half-grooves 99, 100 at the upper 
and lower horizontal edges respectively along the lateral 
edges. By assembling two blocks, e.g. blocks 93, 94, the 
half-grooves build together a groove 102, wherein a panel 47 
may be held. 

Fig. 16 demonstrates an important feature of the 
construction blocks. Due to the significant height of the 
studs 3, i.e. the significant engagement in the recesses 6, 
and the positive engagement of the lands 14 of the recesses 
6 in the corresponding grooves 10 of the studs 3, the 
arrangement of Fig. 16 only shows a small tilting of the 
15 upper construction block 94 even without the blocks 

together, and in spite of that the two terminal studs of the 
two blocks are used. Additionally, even a force 104 does not 
significantly increase the tilting angle 106 due to the 
positive engagement. Still to be mentioned that this 
20 advantage is obtained with retaining the feature of easy and 
smooth assembly behaviour, in contrast to systems where 
construction blocks have to be forced together because of 
the interconnection being stabilized by squeezing. 

25 Another property of the construction system according to the 
invention is that it is almost not subject to wear. 

Finally, regarding Fig. 18, an angled arrangement is shown. 
Obviously, with the exemplary 8-fold rotational symmetry of 
30 the stud, 45° degree angles and multiple thereof are 

realizable. Just in this angled arrangement, the rigidity of 
the vertical inter connection is an advantage and allows 
bridge-constructions even without bolting. 

35 
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Another advantageous aspect of the illustrated building 
blocks consists in that they are based on a cubic unity, 
i.e. a volume unit with cell height 60, cell width 62 and 
cell lenght 64 all being identical. Thereby, building 
3-dimensional constructions is simplified, and the number of 
required types of building blocks is reduced to a few only. 

As variants thereof, building blocks may be considered, 
where one or the other of the dimensions (lenght, width 
and/or height) are an integer multiple or fraction of the 
basic unit. 

The building blocks are manufactured by blow molding. As the 
so obtained building blocks are hollow, they are light and 
even float. By this production manner, e.g. building blocks 
based on 60 mm length unit can be manufactured, which are 
tough and are suited for little children due to their size, 
yet are light. In view of the blowing, it is an advantage 
that sharp edges can be totally eliminated from the shape of 
the building blocks . 



Still to mention, as an example, that it is possible to use 
the blown building blocks as a package, for fluid materials 
25 like beverages or liquid soap, and instead of being thrown 
away, it later serves as a toy. 

The building blocks may also be manufactured by another 
process, e.g. injection molding. However, blowing permits 
more freedom in shaping the surface in comparison with 
injection molding. 



In practice, another advantageous property has been 
observed: the building blocks manufactured by blowing slide 
35 very easily into another, yet the faces of the studs show an 
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adhesion effect to the zones of contact within the recesses 
of the construction stacked upon. This effect improves the 
final construction in view of stability and rigidity without 
impairing ease of disassembly. From an esthetical point of 
5 view, it is observed that the shape of the studs reminds of 
flowers which gives an attractive impression, especially for 
smaller children, and serves as an ornamental element. 

As well, the screws may be manufactured by any suited 
10 process. For instance, they may be blow-molded. The thereby 
obtained screws are hollow and light-weight. Another nearby 
manufacturing process is injection molding. 

From the description of the preferred execution example, the 
15 one skilled in the art may easily derive variants without 
leaving the scope of the invention which is defined by the 
claims . 
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Some variants one may think of are: 

- The building blocks may bear any other number of studs and 
/ or recesses, e.g. 6, 8, in various arrangements. 

- The symmetry of the studs may be varied, e.g. an 12 fold 
symmetry corresponding to rotational steps of 30° may be 
chosen. Even symmetries of an odd order may be considered, 
though they render an even simple construction rather 
difficult, if not impossible to realize for children. 

- The basic units may be varied in a wide range. Also, one 
or the other of the units may differ from the other basic 
units, e.g. the height unit may be one half of the width 
and length unit. 
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- The building blocks may consist of a large variety of 
materials, which can be used in the chosen manufacturing 
process, preferably blowing. Preferred are, of course, 
light materials like polymers, possibly reinforced by 
fibrous materials, even of organic or biologic origin. 

- The basic shape may vary, e.g. to comply with a prior use 
as a bottle, or a container. 

- The bottom recesses are shaped otherwise, e.g. with three 
sidewalls each bearing a land, or at least one bearing a 
land for rotational fixation more sidewalls may be present 
providing a polygonal cross-section. 

15 - The top surface may be inclined with respect to the bottom 
plane for building angled stacks. 
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- As fastening means, bayonet connectors are used. 



- The height of the studs 3, and/or the depth of the 

recesses 6 may vary. Of course, the recesses 6 should be 
able to receive a stud in full. Preferably, the height of 
the studs is at least 30% of the cell height 60, most 
preferably about a third. The same applies to the depth of 
25 the recesses, maybe with a certain overmeasure to 
compensate for production tolerances. 



